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THE COXDENSATIOX, PRIMING AND LEAKAGE OF STEAM ix THE
CYLINDERS, AS SHOWN IN THE DIAGRAMS.
There are two quantities which it is almost impossible to separate bv the
inherent evidence of the diagrams.
The missing quantity, to use Mr Willans' expression, which is here shown by the horizontal breadth of the black band, may equally well arise from the
steam having escaped by the piston, or having been temporarily converted into water.
This much, however, is evident from the diagrams,, that with steam in the jackets, in whatever manner the steam has vanished in the high-pressure engine, it has all reappeared before the end of the stroke in the intermediate engine, and though some of it has disappeared at the cut-off in the low-pressure cylinder, it has reappeared again before the end of the stroke. Hence it seems that there is no escape of steam by the pistons of these two engines.
The question remains, however, as to whether steam has not escaped by the pistons of the high-pressure engine, and through the valves, during expansion into the cylinders of the intermediate and low-pressure engines.
Certain differences in the diagrams taken from No. II engine, when working with different cuts-off, suggested that the rider valves were held somewhat off the back of the main valve by the spindle, so that they leaked steam until the pressure in the cylinder was sufficiently lower than that
in the steam-chest to spring the spindle and force the valves home. It became particularly evident in the fifty-fifth trial, and then the cover was removed and the conclusion verified. This source of error was put right, and the fifty-sixth trial, as compared with the earlier ones, shows what has been the effect of leakage iu these, namely, the breadth of the black band towards the tops of the diagram from Xo. II engine.
When the covers were last put on, in August, 1888, the cylinders and valve-faces were all in equally good condition, and there has been no leak from the jackets, while the engines were standing with full pressure in the jackets. The regulators opening into the intermediate receivers were made tight in August, 18S8, and were not again opened till after the forty-sixth trial. There was then occasion to open them, and as the engines were standing preparatory to starting the fifty-sixth trial, it was seen that steam was leaking into No. II receiver, probably about -J-lb. per minute; as the valve was found to be shut, there was nothing to be done, so the trial was run; and, as was to be expected, the diagrams from No. I engine show what, considering the circumstances, is an unusually large black band.